Inhibition of adenine nucleotide transport in rat liver mitochondria by long-chain acyl-coenzyme A beta-oxidation intermediates.
Long-chain acyl-coenzyme A esters (LCAC), which may accumulate under different pathological conditions and especially in patients with a mitochondrial fatty acid beta-oxidation defect, have long been known as potent inhibitors of several enzymes in multiple metabolic pathways, particularly the oxidative phosphorylation system (OXPHOS). To shed more light on the inhibitory mechanisms of acyl-CoA esters upon energy metabolism, the effect of palmitoyl-CoA and its beta-oxidation intermediates on OXPHOS was studied. We have recently shown that, using rat liver mitochondria, LCAC inhibit l-glutamate driven oxygen consumption in the presence of ADP whereas no effect is found when an uncoupler is used to stimulate respiration maximally. A similar inhibitory effect of these compounds is now reported upon the distribution of ATP for intra- and extra-mitochondrial utilization. Taken together these data strongly suggest that the inhibition of ADP-induced respiration with l-glutamate as substrate by LCAC is primarily due to inhibition of the mitochondrial ADP/ATP carrier.